Expressions are presented for the moisture distribution and the moisture content as a function of time of one dimensional homogeneous and composite materials exposed either on one side or on both sides to humid air or to water. The results apply during both moisture absorption and desorption when the moisture content and the temperature of the environment are constant. Test procedures are described for determining experimentally the values of the moisture content and the diffusivity of composite materials. A series of tests using unidirectional and &pi;/4 Graphite T-300 Fiberite 1034 composites were performed in the temperature range 300&mdash;425 K with the material submerged both in moist air (humidity Figure 2) For a material exposed on two sides to the same environment s is equal to the thickness (s=h); for a material insulated on one side (thermal insulation, impermeable to moisture) s is twice the thickness (s=2h). Dx is the diffusivity of the material in the direction normal to the surface. For fiber reinforced composites in which the orientations of all the fibers with respect to the x, y, z axes are a, (3, and y ( Figure 1 where D1 1 and D22 are the diffusivities in the directions parallel and normal to the fibers (longitudinal and transverse directions). If Dx is not known it may be estimated from the diffusivity of the matrix D, and the volume fraction of the fibers vf Equation (6) may be applied to unidirectional and laminated composites (e.g. rr/4 composites). In the latter case in each laminate a) Dr must be the same, b) the volume fraction of the fibers vf must be the same, and c) the fibers must be in a plane parallel to the surface (a = 90°). Figure 3 .
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III. ANALYSIS
Consider a plate of thickness h exposed on two sides to the same moist environment (Figure 1 a) [2] mi is the initial weight of the moisture in the material (i.e. the weight prior to exposure to the moist environment) and mm is the weight of moisture in the material when the material is fully saturated, in equilibrium with its environment. An analytical approximation for G is given by Equation (4) .
In Figure 3 . In this figure the data of Hertz [4] is also included.
Comparison between the measured and calculated D., values are shown in Figure   3 . As can be seen from this figure there is good correlation between the measured and calculated diffusivities lending confidence to the validity of Equation (6 2) The specimen is completely dried in a desiccator and its dry weight Wd is measured.
3) The specimen is placed in a constant tem- Initially (when t < tL, Figure 5) If the moisture entering the specimen through the &dquo;edges&dquo; (surfaces hn and hl, Figure 6 ) can be neglected Dx is Including &dquo;edge effects&dquo;, for a homogeneous material (Figure 4 ) Dx is (see
Appendix)
For fiber reinforced composites Dx cannot be computed directly when the edge effects are taken into account. In this case Dx must be evaluated from the expressions derived in the Appendix. Figure 2 . This comparison, shown in Figure 7 , shows good agreement between the data and the theory. The maximum moisture content as a function of humidity is shown in Figure 8 .
A fit to the data gives For the material fully submerged in water the tests give Equations (10) and (11) apply to both unidirectional and ~r/4 composites. 
VII. TIME VARYING BOUNDARY CONDITIONS
The moisture content given by Equation (2) [2] and the weight of moisture which enters or leaves through an area A in time t is Equations (A2) and (A3) give [2] ] During a test moisture enters or leaves the specimen on all six sides (Figure 4 ). In the early stages of the process the interaction of the different sides may be neglected and Equation (A4) can be applied to each side independently. Thus Figure 1 ), the diffusivities are [6] 
